Introduction
Purchasing and supply chain management (P&SCM) started to develop as an area of significant academic enquiry in the early 1990s. The focus of enquiry and subject matter in this field is extremely diverse and continues to broaden. Key topics of research interest include the following: contractual relationships, data interchange and vertical integration, efficient consumer response, investment in emerging economies, just in time, logistics, organisational behaviour and risk management 1 . This paper presents an analysis of the rise of the P&SCM field and concludes that the discipline, while being an increasingly rich one, should not be considered as scientific because there are some significant deficiencies in terms of its coherence, breadth and depth, and quality, according to Fabian's (2000) three tests of what makes an academic discipline. Indeed, the authors would further argue that the broadening of the discipline's research agenda may even have limited the sorts of cumulative knowledge building that one normally associates with scientific enquiry -at least in the short term.
Many of the topics most central to researchers working in the field of P&SCM, such as relationship management, contractual relationships, just in time (JIT), organisational behaviour and social, ethical and environmental supply issues, have developed their own agenda's and sub-disciplinary debates. The result of this is that researchers working in the area now make use of a diverse range of theories. In addition to such home-grown approaches such as integrated supply chain management (ISCM), researchers also make use of a number of other theories including: principal agent theory (PAT) and transaction cost economics (TCE) from economics; resource based view (RBV), the dynamic capabilities approach (DCA) and industrial organisational theory (IO) from business strategy; resource dependence theory (RDT) from economic sociology; as well as industrial marketing and purchasing (IMP) / network theory (NT) from business management.
In a recent paper on the use of theory in logistics and SCM research, Defee, Brent, Williams, Randall and Thomas welcomed this development on the basis that good research is grounded in theory (Defee, et al., 2010) . Indeed they argued that the use and development of theory is necessary if a discipline is to move beyond the pre-paradigmatic phase (p.404). Their main concern seemed to be that there was still further scope to make use of theory within the logistics field (p.420). The authors of this paper would endorse this position, but with the caveat that while the use of theory is a necessary condition for the maturation of a discipline, it is not a sufficient one. Some authors argue that intellectual pluralism is a sign of a healthy discipline (Feyerabend, 1975) and viewing a discipline through multiple lenses, conceptual frameworks or theories creates valuable insights (Shook et al., 2009 ). In addition, Halldorsson et al., (2007) contend that there is no 'right' theory for understanding the management of integrated supply chains. However, it can also be argued that disciplinary development, at least if it is to occur along scientific lines, requires that at some point researchers working in the area develop a common understanding of some of the key concepts and most profitable lines of enquiry (Amundson, 1998) . In their findings, Defee et al. (2010) seemed to suggest that this was the case, at least for the field of logistics. In their survey, they found that not only was theory used in over half of the sampled articles that they looked at, but that where it was used, microeconomic and competitive approaches made up over forty per cent of the contributions.
These findings contrast sharply with the work of Harland et al. (2006) which attempted to look at the development of supply management more generally as a discipline (2006) . Like Defee et al. Harland et al. took as their starting point the idea that theory was important to the development of a discipline. However, they shared with Pfeffer certain reservations about the indiscriminate use of theory. Pfeffer (1982) famously argued that the proliferation of theory within a discipline leads to a discipline that resembles 'more of a weed patch than a well tended garden' (Pfeffer, 1993, p. 616) . Competition between ideas is only to be welcomed if at some point the areas of dispute are resolved. Drawing on the work of Fabian (2000) , they argued that in order for it to be considered a discipline, supply management needed to pass three tests: coherence, quality and breadth and depth. To these they added a fourth element: the existence of discipline-debate on the key issues. Of these measures, coherence played a central role. In a pre-disciplinary phase, they argued that a field tended to be characterised by a broad range of themes, an inconsistent use of terms and the disjointed use of previous work (p.736). They concluded that while there was some evidence of increasing coherence and quality (particularly in terms of the research focus and impact of some of the research), there was little evidence of a discipline-debate. As such, they concluded that supply management was too immature to be characterised as a discipline -at least in the scientific sense.
In this paper the authors have attempted to seek answers to three questions. Two of these questions have been borrowed (but adapted) from the work of Defee et al. (2010) :
RQ1. To what extent is theory used in P&SCM research? RQ2. What are the prevalent theories to be found in P&SCM research?
Following on from these two questions, and drawing on the work of Harland et al. (2006) , the authors have added a third question:
RQ3. To what extent does P&SCM meet the tests of coherence, breadth and depth, and quality necessary to make it a scientific discipline?
In attempting to answer these questions, this study has built on the existing literature in a number of ways. Firstly, it extends the work of Defee et al. (2010) , by looking at the use of theory in the field of P&SCM 2 . It will be interesting to see whether or not what is true of the logistics field specifically is also true of P&SCM more generally. P&SCM is larger in scope, and the work of Harland et al. (2006) would suggest that there may be notable differences. Secondly, it updates the work of Harland et al. (2006) . Finally, this study adds breadth to the data. In arriving at the results presented in this paper, 1113 articles were surveyed from three of the key journals in the P&SCM field over a thirteen year period.
A review of the scientific development of disciplines
As Defee et al.(2010) point out in their work, over the last decade a number of papers have been dedicated to mapping and assessing the fields of purchasing, logistics and SCM. Defee et al. (2010) cite the contributions of Miyazaki et al. (1999) , Giunipero et al. (2008) , Stock (2001) , Stock and Broados (2006) , Stock and Luhsen (1993) , Selviaridis and Spring (2007) and Williams and Tokar (2008) . To these could be added the work of Harland et al. (2006) , Burgess et al., (2006) and now Defee et al. (2010) themselves. In the case of Defee et al. (2010) one of the distinctive contributions that they make is in emphasising the central role of theory in the development of a discipline.
In their work, Defee et al. (2010 ) use Hunt's (1991 definition of theory as a 'systematized structure capable of explaining and predicting phenomena' (Defee et al., 2010, p.406) . However, within the natural sciences such a definition requires qualification. In addition to its ability to explain and predict empirical phenomena, theory is developed in ways that are consistent with scientific method. This involves hypothesis development and testing and requires that any researcher working in the field is able to understand what is being said, and replicate (or refute) the results. Central to the notion of a scientific discipline is the idea that the frontiers of knowledge expand cumulatively (Amundson, 1998) . While mature scientific disciplines require the use of theory, not all disciplines that use theory are scientific. Drawing on the work of Frances Fabian (2000) , this was essentially the point that was made by Harland et al (2006) .
In her now classic article Fabian attempted both to develop a typology of academic disciplines and locate business management within it. For the first part of this exercise, Fabian identified three criteria that could be used to categorise an academic discipline. These were (a) coherence, (b) breadth and depth, and (c) quality.
On the subject of coherence, Fabian distinguishes between unified disciplines (i.e. disciplines with a single paradigm), segregated disciplines (i.e. disciplines with no paradigms), and integrated disciplines (i.e. disciplines that tolerate plurality but which seek some sort of accommodation between the different parties). For Fabian, a unified discipline is one where researchers shared a common understanding of the world that they seek to describe (what might be called a paradigm by Thomas Kuhn) (Kuhn, 1970) . Often disciplines that exhibit high degrees of solidarity are resistant to the emergence of new ways of looking at key problems, particularly where they challenge the prevailing orthodoxy. By contrast, a segregated discipline shows no evidence of an overarching theory or common approach to the key disciplinary problems. It is a state somewhat akin to the wild west where 'anything goes' (Fabain, 2000, p.358) . According to Fabian it represents the kind of extreme relativism advocated by Feyerabend (1975) , where all approaches are regarded as being potentially legitimate. Unsurprisingly, integrated disciplines sit somewhere between the two extremes. Disciplines characterised by integration are open to new ideas, but desire the new entrants to fit in. The main debate to be found within integrated disciplines is how this might be accomplished. One strategy is to accept that some theories explain some things better than others, and to select a theory on the basis that it is the best fit for the problem at hand. The second approach is to build bridges so that, over time, all sides come to resemble each other somewhat (i.e. over time the discipline moves to a more integrated state). The degree to which this is likely to happen will, of course, depend upon the theoretical commensurability of the different approaches.
According to Fabian's second criterion, a discipline can also be categorised on the basis of its breadth, or epistemological stance. Is the priority of the discipline to preserve the current epistemological stance and use it to deepen the disciplines understanding of key problems? Or, does the discipline demonstrate a willingness to extend the kinds of knowledge that are used, in order to open up new areas of enquiry (p.353). It is commonplace when discussing method to distinguish between induction (or empiricism) and deduction (philosophical enquiry). The former relies on observation for the development of theory; the latter on logical inference (usually operating from first principles) (Stoker, 1995; Saunders et al., 2007) . Much of the historic development of social sciences like sociology rests upon induction. By contrast, neo-classical economics remains to this day, a largely deductive subject. Modern scientific method, often taken to be the gold standard of disciplinary enquiry, represents a fusion of induction and deduction (Richy et al., 2010) . According to the hypothetico-deductive process, progress in a discipline is achieved through: the development of clear testable (i.e. falsifiable) hypothesis; the testing of these hypotheses; the endorsement, refinement or rejection of hypotheses based upon the findings in the data; and, the subsequent development of clear concepts and theories (Hollis, 1997, pp. 38-44) .
Finally, a discipline can be categorised on the basis that it reviews and evaluates new and existing contributions (what Fabian refers to as quality). At one extreme, disciplines can adopt a universal standard for peer reviewing work. Examples of this are to be found in the natural sciences where the use of advanced statistical techniques is the norm; or economics, where theoretical elegance and mathematical precision are the principle ways in which new contributions are judged.
Fabian uses these three measures (coherence, breadth-depth and quality) to generate a typology of disciplinary states. She identifies twelve possible states, but describes only nine. These range from Disconfirmation (or single/dominant paradigm disciplines, where there are common standards for undertaking research and reviewing work), to Restructuring (where disciplines operate an open-door policy, and which will periodically restructure themselves when something particularly useful comes along). Between these extremes are a number of middle types where a discipline is happy to tolerate diversity but seeks some accommodation. Fabian herself makes no detailed judgement about the respective merits of different sorts of discipline, although she does allude to some of the benefits of intellectual tension and periodic disciplinary introspection.
In terms of developing as a scientific discipline, the authors of this paper wound agree with Amundson (1998) that the epistemological approaches adopted by researchers can be critical. Positivists, for example, are almost always defined by a shared belief that new contributions to knowledge should be amenable to verification (i.e. that they should be falsifiable) and have a shared optimism that it is possible to derive causation for a better understanding of the world. By contrast, Constructivists are sceptical about the very idea of intellectual progress. They believe that the world is socially constructed and does not exist independent of the participant-observer. Because of this they are more likely to be advocates of the sort of pluralism that is likely to leave a discipline in a state of theoretical limbo (see for example, Gallie, 1955-6; Connolly, 1972; Lukes, 1974 and and McLennan, 1989) . The implication of this is clear. Ceteris paribus, disciplines that do not make use of scientific method (or at least are not able to agree on some other method for assessing theoretical merit), remain cluttered with competitors and are less likely to pass Fabian's test of coherence. Likewise, quality plays a pivotal role since, for Fabian, quality is about the development of accepted norms for evaluating contributions (e.g. the use of various types of case method as opposed to advanced statistical techniques). Without agreement about the quality of evidence it may be difficult to find agreement over the contribution of a piece of research. This, in turn, makes it more difficult to sort the more valuable from the less valuable.
In sum, therefore, in terms of providing answers to the questions that we posed at the start of the paper, the authors would suggest the following. Firstly, and most obviously, we are looking to see to what extent the use of theory has become integral to the study of P&SCM. Defee et al. (2010) have suggested that the use of theory in the discipline of logistics is now extensive. Is this also true of P&SCM? Five years ago, Harland et al. (2006) suggested that theory does not play an important part. Secondly, to the extent that the discipline may now have changed (and theory is being used extensively), has the discipline developed a common way of thinking about problems (i.e. is there theoretical unity?)? That is to say (a) has the discipline developed a robust and rich theoretical base; and (b) to the extent that such a base exists, are their signs of growing agreement amongst researchers about which are the most useful perspectives. Defee et al. (2010) showed that in the case of logistics there were signs that competitive and microeconomic approaches might be emerging as the dominant way of looking at problems. Is the same also true of P&SCM? If there is little theory to be found in P&SCM, then this would suggest that P&SCM is still in its infancy. If, however, there are clear signs of theoretical development, the question then becomes, to what extent is there agreement amongst researchers about which perspectives are the most useful. If a single dominant paradigm has started to emerge, then this would indicate that P&SCM has progressed to the status of a normal science. However, if P&SCM exhibits multiple perspectives, then this would indicate that the discipline is currently segregated. This then raises the question of whether or not the discipline is likely to integrate. The answer to this question rests on tests two and three. These are: (a) the level of agreement amongst researchers regarding the appropriate epistemological approach to take to the research (e.g. positivist vs. constructivist); and (b) the levels of agreement regarding the appropriate way to measure the quality of new contributions (e.g. the balance of theory to practice, the use of case versus statistical evidence etc.). If norms relating to the conduct of research are starting to emerge, then this suggests that the discipline has the potential to integrate the various contributions, even if this has not yet happened.
Methodological approach to literature review
According to Tranfield et al. (2003) a systematic literature review requires the adherence to a series of techniques with the aim of 'minimising bias and error' (p. 210). Creating a transparent and auditable trail of the 'reviewers' decisions, procedures and conclusions' (p. 209) leads to 'high quality evidence' (p. 210). When designing this systematic literature review, in accordance with the model outlined by Tranfield et al. (2003) (and discussed in more detail by Rosseau et al., 2008 and Tranfield, 2009 ) a number of stages were followed.
In the planning review stage a review panel of five academics from three UK business schools was formed. The aim was to identify a need for the review, prepare a proposal and develop a review protocol (Tranfield et al., 2003 p. 214) . The second stage was to conduct the review. A scoping exercise was conducted to fully define the scope of the study, the data to be collected and the data collection process. Three journals were chosen in the field of 'purchasing and supply chain management' as identified in the Association of Business Schools journal list (Harvey, Morris, and Kelly, 2009) Production Management, to name just a few, also featured articles in the field of 'purchasing and supply chain management'. However, the review panel chose the three journals because: (a) as the titles of the journals suggest, their focus was primarily upon P&SCM key topics, whereas other journals drew more heavily on alternative topics, such as operations management, productions management and strategy etc.; (b) a key word search for the term 'purchasing and supply chain management' identified a high number of relevant articles in these journals; (c) after consultation with academics at other leading worldwide business schools the three journals were considered to be the most representative of the field; (d) previous research (see Harland et al., 2006; Halldorsson et al., 2003; Miri-Lavassani, et al., 2009 and Defee et al., 2010) based their research on filtering the data sample through key word searches based primarily on logistics, purchasing and supply chain management. However, this considerably narrows the scope of the study. As has been expressed previously within P&SCM there is a multiplicity of key topics such as relationship management, contractual relationships, just in time (JIT), organisational behaviour and social, ethical and environmental supply issues, to name but a few. By not limiting the search to a small number of key words this paper can capture the true diversity of the subject. It may be the fact that theory only lends itself to enquiry into certain phenomenon such as relationships, for example; and, (e) as papers from every journal volume and issue from 1994 onwards would be reviewed, for practical reasons, it was deemed that it would only be possible to complete three full journal reviews.
Although the JSCM commenced in 1965 the decision was made to review all articles from 1994 onwards as the JPSM and SCMIJ commenced in 1994 and 1996 respectively. It was felt that the time frame (16 years) was sufficient and would provide a large data set (1113 articles). Furthermore, covering the same period for the three journals limits the influence on the findings of the specific editorial policies (such as a preference for qualitative or quantitative research) of one of the journals. In addition, it would be possible to conduct potentially interesting inter-journal analyses over the period. Of the 1113 articles analysed, 331 were from JSCM, 477 from JPSM and 329 were from SCMIJ.
Particular attention was made to the coding of each of the 1113 analysed articles. The process of coding the papers will now be described in full. First, key data groups were identified from the scoping study, a review of the literature and in-depth discussions by the review panel. As highlighted in Table 1 , the aim was to collect rich data for each paper. The first four data groups are for identification purposes (the first four columns in Table 1 ) and several other data groups will help with further analysis, which is outside of the scope of this study (such as topic, country, sector, etc.). To ensure consistency and repeatability each data set was clearly specified and categorised. This was particularly important for a number of key fields including: the type of paper (see Table 2 below), method of data collection and dominant theory (see Table 3 below). It was these fields, in particular, which if not clearly specified could potentially cause the greatest inconsistency and impact on the study. (Fabian, 2000) and what makes a 'good' theory (Wacker, 1998) . Furthermore, there is no consensus as to which theories should be applied to explain particular problems or issues arising within the purchasing and supply chain management discipline. However, it is not within the remit of this paper to directly enter into this debate (for more information see the article by John Wacker, 1998) . What was clear from the initial review of the literature and discussions by the review panel was that there were different theoretical 'lenses' or perspectives used to generate knowledge in the field of P&SCM. Although a young discipline, P&SCM is also a relatively rich one. Shook et al. (2009) viewed strategic sourcing from ten theoretical perspectives: institutional theory; systems theory; resource/knowledge based views of the firm (RBV); transaction cost economics (TCE); principal agency theory (PAT); strategic choice theory; sociocognitive theory; and, critical theory (p. 3). Halldorsson et al. (2007) drew from principal-agency theory, transaction costs analysis, the resource-based view and the network perspective (IMP/NT) and applied these theoretical frameworks to third party logistics and new product development.
The panel was, therefore, able to provide a coding for the potential theories from which it was felt that the field of P&SCM would likely draw from (see Table 3 ).
Table 3: Dominant Theory
During the discussion by the review panel, after the scoping exercise and review of the literature had been completed, an 'other' theory categorisation was included to ensure that the coding was flexible enough to allow for other categories to emerge during the research. It was also felt that a number of articles sought to marry different theoretical approaches. For example, the literature review identified articles that attempted to fuse the resource based view (RBV) / dynamic capabilities approach (DCA) from mainstream business strategy, and transaction cost economics (TCE) / principal agency theory (PAT) from mainstream and new institutional economics. These articles would be captured in the 'intellectually eclectic' (IE) categorisation. The 'no distinctive intellectual tradition' (NDIT) category would capture articles which did not clearly draw upon theory to explain or investigate a phenomenon.
To assist the researchers in the process of codification, a number of the key theories are organised (albeit sometimes distantly) into related families and summarised in Table 4 below. In compiling this table a distinction was made between the theory having a focus on either efficiency or power. Integrated supply chain management (ISCM) School had as its chief focus inter-organisational cooperation for the purpose of enhancing customer satisfaction and operational efficiency. With industrial marketing and purchasing (IMP) / network theory (NT) the chief focus is also on building trust and cooperation to improve operational efficiency. Transaction cost economics (TCE) and principal agency theory (PAT) share with ISCM and IMP/NT, efficiency as their main intellectual preoccupation. However, while ISCM looked at the operational steps required to produce the efficient throughput of product (what Williamson has called fourth-order economising), and IMP/NT looked at the choice of network partners (those that are central to a network) to deliver the efficient throughput of product, both TCE and PAT were interested in efficiency as an incentive problem. Like ISCM, TCE and PAT, industrial organisational theory (IO), RBV, DCA and resource dependency theory (RDT) also share a common interest. In the case of these four approaches, however, their interest is in power (a concept whose relevance is explicitly placed at the margins of legitimate enquiry by TCE) (Williamson, 1995) . However, there are important differences between the four 'power' approaches. The related approaches of the RBV and the DCA are interested in the relationship between power and competitiveness. IO and RDT, by contrast, are more interested in the relationship between power and surplus value. However, IO and RDT draw very different conclusions regarding the normative value of market power. While RDT concerns itself with the relative costs and benefits to exchange partners, IO ranges more widely in that it also considers the welfare implications to third parties. The key point is that while on the surface some of the approaches may look similar or different but complementary, they are in fact analytically distinct. This means that they cannot be combined together indiscriminately causing the problems of commensurability that has already been discussed.
Table 4: Key theories / approaches within the discipline
Having justified the key data groups and the coding of the articles the process of coding the papers will now be discussed. The data collection process had a number of stages:
1) Three researchers coded the papers independently (with a lead researcher overseeing the process). To ensure inter-rater reliability researchers went through a joint period of 'learning'. In the initial development phase, samples of coded papers were swapped and re-coded by members of the research team to see if there was agreement. Any anomalies or inconsistencies were discussed and resolved by the research team. 2) After the development phases there was a test phase whereby the lead researcher randomly chose a sample of papers from each researcher and coded them independently.
3) The final data clean phase, to ensure consistency of data collection, required the lead author to double code all of 1113 articles.
The final stage of this systematic review is to report the findings and disseminate them in a way so as to add to practitioner and academics understanding of the topics or themes discussed (Tranfield et al., 2003) . This is the focus on the next two sections of this article.
Findings and discussion
The The findings are organised into three sections to provide answers to the key research questions:
The headline features from the results suggest that in answer to RQ1 and RQ2, nearly a decade-and-a-half on from its development, the field still lacks coherence. There is the absence of theory in much of the work and there is no obvious contender as an emergent paradigm for the discipline. Furthermore, in answer to RQ3 it is evident that P&SCM does not meet Fabain's test necessary to make it a scientific discipline and is still some way from being a normal science. This is because first, there continues to be over the research period, a significant number of articles having no distinctive intellectual tradition (NDIT), with an underlying trend of an increase in intellectually eclectic articles (see Table 5 and Figure 2) . Second, the discipline lacks epistemological unity, with the majority of articles being inductive (evidence-led). Third, the findings show little evidence of establishing norms when it comes to the conducting of research (Table 6 ). 
RQ1. To what extent is theory used in P&SCM research?
First, it is clear that there was the absence of theory in much of the work. Second, and this was perhaps most startling, there was an increasing number of articles in the latter period having no distinctive intellectual tradition. In the period 1994-9 the figure for the No Distinctive Intellectual Tradition (NDIT) category was 61.9%. For the period 2000-4 it was 59.7%, while for the period 2005-9 it climbed up to 64.6%. Overall, only 37.7% of the articles could be associated with a tradition of any kind, with 62.3% of articles having NDIT (see Table 5 and Figure 1 ).
RQ2. What are the prevalent theories to be found in P&SCM research?
Furthermore, even where a theoretical approach could be identified, there was no obvious candidate for an emerging paradigm. Although, over the sixteen year period, the ISCM family of approaches proved to be the most popular of the approaches (48.6% of the articles where an approach could be identified), this was still only 18.3% of the articles overall (see Table 5 and Figure 1) . Furthermore, contrary to the findings of Richey et al. (2010) who argue that ISCM is possibly emerging as central theory of P&SCM, our research indicates that the relative popularity of the approach has been in decline over the sixteen year period.
In the early days of the field it looked as if lean and agile supply techniques might provide the intellectual basis for the discipline. In the period 1994-9, where an approach could be identified, ISCM (which at that time meant lean) accounted for over two-thirds (68.3%) of the published articles in the journal (26.0% of the articles overall). However, since that time this figure has fallen away. In 2000-4 ISCM accounted for 44.4% of the articles that exhibited an intellectual preference (17.9% of the articles overall). By the third period (2005-9), this figure had fallen to 36.0% (12.7% of all the articles overall) (see Table 5 and Figure  2 ). Conversely, whilst ISCM's popularity has declined there has been an increase in the use of other theories. Taking all identified theories and Intellectually Eclectic (IE) articles together, we see that where an approach could be identified this accounted for 24.4% in period 1 (1994-9) (12% of articles overall), rising to 43.1% in period 2 (2000-2004) (22.3% of articles overall) and 43.3% in the third period (2005-2009) (22.6% of articles overall). Such a finding is open to a number of interpretations. Either the evidence that has accumulated over the last sixteen years has discredited the approach, or a more efficient alternative has been discovered. A further explanation is that the limits to the perspective have been reached. While ISCM has proven well-suited to providing answers to certain types of problems, these problems have fallen within a fairly narrow range. As the agenda of the discipline has broadened, researchers have had to cast their nets more widely for explanations.
If this indeed is the case then it would appear that the discipline has yet to find a satisfactory alternative to ISCM. The next three most popular approaches taken together (TCE-PAT, RDT and IMP/NT) only account for only 8.6% of the articles in the journals (or 22.8% of the articles with a clear intellectual preference). In addition, there is no evidence that TCE-PAT, RDT or IMP/Network Theory are on a significant upward trajectory. Indeed, it would seem that for two of these approaches their influence has waned since a high in the period 2000-4, where TCE-PAT, accounted for 13.2% of articles with a clear intellectual preference (or 5.3% of all articles) and RDT accounted for 11.1% (4.5% of all articles), falling to 6.7% (2.4%), and 8.0% (2.8%). IMP/NT showed a modest rise from 5.6%, in the period [2000] [2001] [2002] [2003] [2004] to 6.0%. However as a percentage of all articles there was also a decline from 2.2% to 2.1% over the two periods. Furthermore, there was an increase in the use of 'other' theories (those articles not categorised as TCE-PAT, IO, RDT, RBV, IMP/NT or Contingency Theory), which accounted for 2.4% of the articles with a clear intellectual perspective in the period 1994-9, 9.7% in the period 2000-4, growing to 12.0% in the period 2005-9. There have been recent attempts to ground P&SCM in a number of 'other' theories including social network theory (Borgatti, 2009), Resource-Advantage theory (Hunt and Davis, 2008) , in servicedomiant logic (Randall et al., 2010 ) and Marketing's functionalist theory (Svensson, 2002) , to name but a few. The relative decline of ISCM has given way to a disciplinary pluralism; it has not given rise to an intellectual challenger.
Even more worrying is the intellectual promiscuity exhibited by an increasing number of researchers in the field. That is to say, there has been a rise in the number of articles that seek to marry not just distinct but also intellectually incommensurable traditions. Amundson (1998) discusses importing alien theories from other disciplines to help shed light on operations management and other disciplines. She suggests that the imported theories need to suit the investigation of similar phenomena, be commensurable with the concepts under investigation, and need to share similar underlying assumptions. For example, if one were focusing on studying the behaviour of purchasing managers in buyer-supplier relationships, it might be more suitable to look to behavioural theories from sociology or psychology, rather than adopting a TCE perspective that draws on an economics tradition. Another example might relate to the unit of analysis; an investigation of supply networks would more usefully draw on network theory than on the resource based view of the firm, which takes the firm rather than the network as the unit of analysis. In the period 1994-9, 10.3% of the articles where there was a distinct theoretical approach sought to marry theories from different traditions (3.9% for all articles). By 2000-4 this figure had risen to 12.5% (5.0%) and by 2005-9 to 20.7% (7.3%) (see Table 5 and Figure 2 ). Typical of this intellectual eclecticism are a number of articles that attempted to fuse the RBV-DCA from mainstream business strategy, and TCE-PAT from mainstream and new institutional economics. The issue of ontological commensurability must clearly be of some concern -not least because it is likely to hamper P&SCM's progress towards a normal science state.
RQ3. To what extent does P&SCM meet the tests of coherence, breadth and depth, and quality necessary to make it a scientific discipline?
Taking the key issue of coherence first, there are a number of notable observations. From the results it is clear that in its early days, P&SCM was a relatively inward-looking discipline. The example of ISCM is a case in point. ISCM was developed by P&SCM specialists on the basis of their observations about Japanese manufacturing practice. Furthermore, the lack of theory in P&SCM could be because the discipline is very applied and it may also be difficult to obtain empirical data. The RBV-DCA, TCE-PAT, IO and IMP/NT played little part in the early development of the subject. This is despite the fact that all of these approaches were around in the early 1990s. For example, the study of IO is as old as the discipline of economics itself. Adam Smith's work makes repeated reference to the operation of competitive markets. TCE has its roots in the 1930s. It emerged as a coherent approach in the 1970s and it took off in the 1980s. However, neither tradition was much discussed in the early writings on P&SCM. More recently, with the possible exception of IO, all of these approaches have started to make their presence felt. However, just how important they are likely to be is hard to say. A number of them have the potential to be quite influential. The RBV-DCA, for example, talks directly to the subject of competitive strategy and has a number of useful things to say about the value-adding nature of relationships. TCE also has an interest in relationships; while PAT holds the prospect of deepening our understanding of contracts. However, while it is likely that all of these approaches will increase their influence on the discipline in future years, it is unlikely that any of them will provide the basis for the development of a disciplinary paradigm. The research agenda of P&SCM is simply too broad for RBV-DCA to be a viable candidate. And, while between the two of them, TCE-PAT might offer the range of insight that would be required for the development of a paradigm, they are unlikely to attract sufficient disciples necessary to fulfil the role. Is this because the behavioural assumptions that underpin both TCE and PAT sit uncomfortably with most of the researchers currently writing on P&SCM?
In relation to Fabian's second criteria, breadth and depth, it was evident from the research that a significant proportion of the articles were inductive (evidence-led) (66.3%), rather than being deductive (theory-led) (26.6%) or hypothetico-deductive (self-consciously attempts to test evidence against theory) (7.1%) (see Table 6 below). Each of these epistemological approaches is equally valuable, however we can conclude (based upon Fabian's criteria) that the discipline lacks the necessary reflection to progress to a natural science. However, it should also be noted that there is a strong positivist tradition (rather than constructionist) in this discipline. Positivism more readily lends itself to the progression of unified knowledge and the establishment of a dominant paradigm (Gallie, 1955-6) .
Table 6: Epistemological approach in the discipline
Finally, there is the issue of methodological norms within the discipline -or rather the lack of them (Fabian's third criteria of quality). Many researchers writing in the area eschew the use of grand theory. They prefer instead to use case material as the basis upon which to draw their lessons. 34.6% of all the articles published relied on case material (see Table 7 and Figure 3 below). We have already seen that well over half of the articles published in this period made no use of theory. Other writers, by contrast, sit at the opposite end of the spectrum, preferring instead to derive their insights from deductive reflection. Perhaps not surprisingly, conceptual pieces accounted for a greater proportion of the published work in the early part of the period surveyed (14.5%). In recent years this number has declined. In the last period surveyed, conceptual articles accounted for 12.3% of the articles published in the journal (see Table 7 and Figure 3 below). Finally, there are a significant number of authors who prefer the type of scientific formalism typically found in the natural sciences. In our survey we found that 42.2% of researchers preferred these sorts of strategy (simulation, statistical survey and technical-see Table 7 ). It is interesting to note that over the three periods studied the popularity of statistical survey over case-based research seems to have converged, with both approaches being of almost equal importance in the final period (see Figure 4 below). Of course, the existence of this methodological pluralism does not imply that the research being done is of poor quality. However, if there is not a clear agreement on how to conduct research (breadth and depth) as well as the absence of clear research norms (quality) this will make it more difficult for P&SCM to make progress towards becoming a normal science, in the Kuhnian sense. 
Conclusions
The research aim was to investigate to what extent P&SCM can be said to be ready or indeed able to join the select group of modern scientific disciplines by answering three questions:
To achieve the research aim this study has built on the existing literature. The work of Defee et al. (2010) , has been extended by looking at the use of theory in the field of P&SCM, rather than focusing more upon logistics. Furthermore, this study has built upon and updated the work of Harland et al. (2006) . Finally, this study has increased the breadth of research by presenting results from the analysis of 1113 articles surveyed from three of the key journals in the P&SCM field over a thirteen year period.
In addressing Fabian's first, and most important criterion, coherence, the research presented in this paper aimed to determine if: (a) the discipline has developed a robust and rich theoretical base; and (b) to the extent that such a base exists, are their signs of growing agreement amongst researchers about which are the most useful perspectives. From the research findings it is clear that there was an absence of theory in much of the work. Furthermore, there was little evidence that a single dominant paradigm has started to emerge. On the contrary, there was an increase in the last period (2005) (2006) (2007) (2008) (2009) ), a period not covered in the earlier Harland et al. (2006) study, of articles increasingly having no distinctive intellectual tradition. Also, there was an increasing number of researchers in the field seeking to marry not just distinct but also intellectually incommensurable traditions. This issue of ontological commensurability is of some concern -not least because it is likely to hamper the disciplines progression towards a normal science state (Amundson, 1998) . In conclusion, the evidence would suggest that P&SCM is still in its infancy and is currently a segregated discipline.
This then raises the question of whether or not the discipline is likely to integrate at some future point. As has been previously argued in this paper the answer to this question rests on Fabian's second (breadth and depth) and third (quality) criteria. In relation to Fabian's second criteria, breadth and depth, it was evident from the research that a significant proportion of the articles were inductive, rather than being deductive or hypotheticodeductive. 6.6% of the articles reviewed relied upon hypothetico-deductive reasoning, often taken to be the gold standard of disciplinary enquiry. Although it was argued that each of the epistemological approaches is equally valuable, we can conclude that the discipline lacks the necessary reflection to progress to a natural science. Finally, there is the issue of methodological norms within the discipline (quality). The findings demonstrate that many researchers writing in the area eschew the use of grand theory, preferring instead to use case material as the basis upon which to draw their lessons (41% of all the articles relied upon case-based research). We do not wish to imply that the existence of methodological pluralism means that research in this field is of poor quality. However, if there is not a clear agreement on how to conduct research (breadth and depth) as well as the absence of clear research norms (quality) this will make it more difficult for P&SCM to make progress towards becoming a normal science, in the Kuhnian sense.
In conclusion, using Fabian's (2000) criteria, P&SCM has some way to go as an academic field to be viewed as a discipline. In addition, as the discipline lends itself to such a broad range of agendas, for example, the internal politics of organisations or the role of contracts, it can be argued that it is unlikely that just one disciplinary paradigm will ever become dominant. The findings indicate that rather than a move towards a single dominant paradigm there is an increasingly eclectic approach to the use of theory in this discipline. We broadly agree with Harland et al.' s characterisation of the state of the literature, however we do not necessarily agree with their conclusions. P&SCM is a discipline; it is just not a scientific discipline of the type described in the developmental framework of Harland et al.
There is the opportunity to conduct considerable further research by analysing other relevant academic journals in the field of P&SCM. Additional research will aim to further progress and validate the current line of enquiry. There may also be scope to cross-analyse the selected journals to explore any differences that may arise (i.e. ontological and epistemological preferences). There is also a great deal of further analysis which can be conducted with the current data set. This may include identifying the key topics (i.e. JIT, TQM, and Partnering), the location (country) and sectoral focus of empirical studies and highlight any interesting trends.
